Parasiticidal activity of bovine lactoperoxidase against Toxoplasma gondii.
Toxoplasma gondii is an obligatory intracellular parasitic protozoan transmitted via the ingestion of raw, infected meat that causes congenital infections. In a cell-free environment, virulent Toxoplasma was strikingly resistant to H2O2. The activity of H2O2 or H2O2 generated by glucose-glucose oxidase against the resistant tachyzoite stage of pathogenic T. gondii was enhanced by adding KI and bovine lactoperoxidase (bLPO), referred to here as the bLPO system. Replacing bLPO (heme content, 90%) with recombinant bLPO (heme content, 6%) did not enhance the parasiticidal activity with KI and H2O2. These results indicated that heme contributed to the enzyme activity and resulted in the killing of tachyzoites of T. gondii. Tachyzoites treated with the bLPO system also lost the ability to penetrate the mouse fibroblast cell line (NIH/3T3), and could be killed intracellularly after exposure by bLPO to a mouse macrophage cell line (J774A.1). These findings suggested that toxicity was mediated through small amounts of H2O2 generated by phagocytic events in naive macrophages, and by the peroxidative activity of bLPO. Our observations suggest that the bLPO system could help prevent the development of Toxoplasmosis in humans after ingesting raw, infected meat.